Phosphates were studied extensively owing to their wide range of applications such as piezoelectric, magnetic, luminescence, ceramics and superionics application. 1-3 Subsequently, there were also reports on pyrophosphates exhibiting simple framework structure with relatively high ionic conductivity values. 4 Recently, there are also reports on hydrated phosphates. 5 Here, we report a new group of hydrated cobaltbearing pyrophosphates, which is paramagnetic in nature at ambient condition.
Phosphates were studied extensively owing to their wide range of applications such as piezoelectric, magnetic, luminescence, ceramics and superionics application. [1] [2] [3] Subsequently, there were also reports on pyrophosphates exhibiting simple framework structure with relatively high ionic conductivity values. 4 Recently, there are also reports on hydrated phosphates. 5 Here, we report a new group of hydrated cobaltbearing pyrophosphates, which is paramagnetic in nature at ambient condition.
H2Co2P4O14 crystals were synthesized by hydrothermal processing. The growth of phosphates by the hydrothermal technique is relatively new and is quite complicated for these compounds, because of the highly corrosive and volatile nature of phosphorus at higher temperature.
Following earlier methods, the present experiments were carried out in Morey type autoclaves provided with Teflon liners, in the temperature and pressure range of 230 -265˚C and 60 -100 bars. All reagents used in the synthesis process were of Analar grade with 99.9% purity from Merck. The desired quantity of CoCl3 was dissolved in 10 ml of 0.25 M of ETDA solution and the mixture was taken in Teflon liners, then 6 ml of 85% H3PO4 was added. The crystallization was carried out by spontaneous nucleation controlled through a slow and programmed rate of heating. The authors were able to synthesize H2Co2P4O14 crystals under the following experimental conditions: molar ratio, Co2O3 : P2O5 : H2O = 1 -1.5 : 10 -12 : 8 -10; T, 260˚C; P, 80 bars; duration = 8 -10 days.
The following reaction could explain the formation of H2Co2P4O14:
The crystals obtained by this method were of good quality, exhibiting translucent luster with well developed morphology. The sizes of crystals range from 0.5 to 3 mm with pink color.
A single crystal of H2Co2P4O14 of dimensions 0.2 × 0.2 × 0.2 mm was chosen for X-ray diffraction studies. The crystal and experimental data are given in Table 1 . The structure was solved by direct methods and refined by full-matrix least squares methods with anisotropic temperature factors for the non-H atoms. H atoms were generated by a difference Fourier map and were placed at a distance of 0.98 Å from the parent atom. The maximum peak lies at the nearest distances of 0.76 Å, 1.58 Å, 1.85 Å and 1.92 Å from the atoms Co1, O3, O11 and O5, respectively. The final coordinates and equivalent thermal parameters of non-H atoms are listed in Table 2 . Table 3 gives selected bond distances and bond angles; they agree with their standard values. Figure 1 represents the ORTEP diagram of the molecule with thermal ellipsoids at 50% probability. Crystal structure has an additional feature of a psuedo I-centred lattice translation of (0.5, 0.5, 0.5) for all the atoms except O7, O10, O16 and O19, respectively. But the structure could not be solved and refined in the space group I2/a. The polymerization of phosphate with Co has revealed its coordination and packing mode.
Each Co atom has coordination with six pyrophosphate oxygen atoms i.e., from two O-atoms of one terminal pyrophosphate. This coordination environment resembles a distorted hexahedron representation or six membered ring column. Also, the Co-O-Co-O ring 
